Manipulations of spinal cord excitability evoke developmentally-dependent compensatory changes in the lamprey spinal cord.
We have examined homeostatic or compensatory plasticity evoked by tonic changes in spinal cord excitability in the lamprey, a model system for investigating spinal cord function. In larval animals, reducing excitability by incubating in tetrodotoxin or the glutamate receptor antagonists CNQX or CNQX/AP5 for 20-48 h resulted in a diverse set of cellular and synaptic changes that together were consistent with an increase in spinal cord excitability. Similar changes occurred to a tonic increase in excitation evoked by incubating in high potassium physiological solution (i.e. responses were unidirectional). We also examined developmental influences on these effects. In animals developing from the larval to adult form effects were reduced or absent, suggesting that at this stage the spinal cord was more tolerant of changes in activity levels. Responses had returned in adult animals, but they were now bi-directional (i.e. opposite effects were evoked by an increase or decrease in excitability). The spinal cord can thus monitor and adapt cellular and synaptic properties to tonic changes in excitability levels. This should be considered in analyses of spinal cord plasticity and injury.